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— ^O^^^ Same 

^.process for constructing a cDNA.i b rary and a novepy 

^ nDNA library Figure / 



A process for constating a JJfJ^S 

which has a ^^e^yWeKtify unknown 
makes it poss.ble to eff ««wy si na , pep - 

and useful P°WP«P l, ^ H f Esting of 89 amino 
tide. A novel P°f«P*J ^duced by a 

acids (including a agna pept w for 
stroma cell l.ne. - *h.ch * useT example , an em.a, 
preventing or trea <ng, tor ^ Q As 

leukopenia or "J e nav e been iden- 

codin9 f ° r fhf orocess S the invention. 

tified using the process u. 



synthesis of 
^invile-suandcd DNA 



DNAcou^nj: for 




AAAA mRNA 
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■synthesis of 
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This invention relates to a 
coding for the sam* m„ P r °cess for constructinq a cDna i;k 

a MghWh^ « relates to an Jft^^Zl^ 3 P^P«P«d. and a DNA 

ONA coding for if « a nove, P-^*?^^~ - *NA,^ ^ 

'n order to obtain specific no, V 3 Speciflc ^ma cell line and a 

. Recent rapid developments in tech ■ ""'"nation of biological activity 

't Possible to quickly sequTncp ! teChn,aues 'or constructing cDNAs and 
P-es constructing 

nucleotide sequences Z^ ZlT ^ ^ and tiss ^s. cloni Z cDnT"? * Pr ° C6SS ' Which co ^ 
'unctions, is now in use. Mhouqh tWs rT^ ^ COrres P°^-g POlypepZand t h! ! T™' ' dentif ^9 
on its nucleotide sequence can h I Z P *** iS advan tageous i that a alnl ? ^nalyz.ng its physiological 
0' ten only be ^J^ZTs. ^ ^ ^^r^^Z T 

The present inventors have studio th , 9et 9ene can 

s«»nce s c«l. d 3^0" ,, '* < "' i, ' S b « "*"«< to membra "» WOWns su cr,, s ". 
*W»o * TuZ 1« ,r„ 3 9 °" eS ^ WH^^r^*^'- 1 ™^ 

It is known that hematopoietic cZt yc ' 0nif19 a s, 9nal peptide. 06 used as the inventors have 

by interleukin. cells ^rete various proliferation and/or differentiation „ , 

The present invention further rata* , '"erent.at.on factors exemplified 

Computer searches to identifv no. . W»Pt'deand DNAcoding forthe same 

— * - p.« £^r^«£sr 

"ng a cDNA library comprising: 
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.„„,» u mRNA isolated f.om ,W ■=* -»*» a "»<*>» 

w sy " ,h ::s^ - *** * poly 

primer and ligatmg ° y d DNA obtained in (1) to a ™ 

(21 converting the single-stranoe (en zyme I) site; fraa ments obtained by size, 

^oligomer iigated to a ^^SS^ in (2). ^^ife d f e n f o- 'he enzyme .. thereto 
(3) fragmenting the dou "J^™" 9trictton enzyme (enzyme II) site, d.f 9 
Ugating linker containing a second ^ chajn feactl 

and fractionating; ft s of restriction enzymes i anu ' enzyme II site, di- 

gesting the cDNAthus amplified wit protein of 

Fig. 4 is a conceptual ^ of pS GT and pSRT. of hRARa . 

Fig 5 is a flow chart for the cons * u ° for constructing an EcoRI-Sacl "ag memDrane . 

Fig. 10 is a conceptual view of the 

Tne process for constructing a cDN thpsubiec t cells with the use of a random 

prises the following steps ^ mRNA isolated from the su^e 

l2) synthesizing a ^"^^fte restriction enzyme (enzyme , I) site obtained by size , 

Ugating linker containing a specific ^ containi 

and fractionating again; containing the enzyme site an racti onating; and 

(4 ) performing a PCR using f irst pnm ^ enzyme , and enzyme > ne protein 

with the deletion of signal pepuu 

I" vector, followed ^^S^rttan- steps. 

Fig. 1 is a conceptional view of ™ mQre ^ stimula ting agent, and then 

Now each of these ^ s cells are stimulated with an okayama H. et al., Meth- 

,n the step (1). if ^"'^""i known methods as described for examp 
tne mRNA is isolated in acco dance with ^ g s 

ods in Enzymology, 154, 3 (1987V , as tney have a po* V £ a single-stranded 

As the subject cells, any cells ma J be US ' nema , 0 poietic cells may be c ^" e Amarketed random pri- 

In the step (2), a a 0 ""' 
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sites may be used as th 

~ ^t^SSt^^ ; sirs «rr — — - • 

In the process for^nc . h ° S the cDNA library of the nJl " erefor Tr ansformants may be in- 

that gene foments coZ * ° DNA ' ibra ^ ^rding I th ore en! ment ''° n C3n be obi *»<* 

said fragment. F^IS^ P6p,ides «• oonte,^?^'^ to 3 h ^ 

necessary to screen a gene T ^ C ° d6 ** u "*oT£S^™ ^ ^ C ° ntaif1S 

cordance with r^^r* ° H ° Ce "* mouse L ^Hs etc ) S f C6 " S < f °' £££ 

tne expression e repoTt^n SUCh 38 ^ DEA <^*tran ^.SVf^' 0 " be Perform <* in ac 
^ough the signal pept" 'VtoeZT. ^''^ ft ' S know " »»t^Ii «r ,P ^' 0n ° f "» '' nCUbatio ^ 
sorter gene has been expressed ,n^ ha ™teris«ic to another secretory p^ e IrlJT * 6XPreSSed eve " 
into the library. P 0 si tive ZTare J ? * ^ * S ' 9nal pe P ,id * of som sec etJ r [ n ^ faCt that th * 
repeated until a single clone ITk, d ' V ' ded into s ™"er ones and the !? V P ^ has been integrated 
f'uorescence-labe, ed an Zd! f ^ ^ eXpression of the report oene^T" and the are 
(R'A), depending ^ '"nu^JSJ^ ZsTo^ «" 

. Next, the nucleotide sequence 0 f ^ ? P ° rter Qene - } rad,oim ^noa S say 

ods which are well known k 1^""" Ca ° be thus 'dentified Al7of tn ' W ' th the use of tn « cDNA as a 

by the Max am ^^^^ in the « For example ^^ST" 0 " - 3re Carried out by m e n 
sequenced in «JS^ a < ^J^ te ™-tor method. S he o 6 ^ be identi ^ 
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^ ft *n7 054*2 n P ast80or9° O/o 

«~-TSSZxSl2Xg£: .. -SS5 

t neD^ canbe 
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Tt * ONA flc BP ° 607 054 A2 ^ 

tfuct^. 7 ■ C ^nges /„ t/le ^JJaa a// nuc/ 

a ' ned "V chentc J be r Prese "te d by invention 3 ° an b * Pre PareH . 

COmb 'na t ion ^ 6 Session Sw tec/ ""qu es . From 

and thus th e ' S - Ornately a h appro Priat e ml co// JA<f109 e Us instruct 3 Ve «or Ca 

• e *P re ss/on ,„ ! Proc,Uce d. ed ,nto pelf (for Sample a ' etpo, VPept/ de ' ' rans formed w/[h 

I 9 f ° r ,he C r^ a '«n ce„ s can . ' P ' aS,n - F ^er P mor : ^Wtt. 0 , e C 

Promoter ff 0r s equen Ce « " be effected / Us '°" Protein i } ma V be US pw 

6 0rafr agmenf 
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■ camples and Keiei 
Reference Example 
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The fotto«ing Examp es ncDL -SRa-hRARa- 

T (oSGT) and plasmid P cUL 
Merence Example 1 ^.S^-^* °* locyte coiony 

desCrib6d J ^ tarnation g^gjff. wherein c ^ s P 6 jo* ^ therel0 , 

site of a pw shuz0 Co.,*- 

Cased from TaKara _ r , GG GTGGCACAG 3 



30 



3 huzo Co.. «-»■>" , 
GGAGKTAS^ ____ > ^ 
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tne above-mentioned case of G 

cells were h****^ free antibod-es, tne 
onice . After ei«m>natm9 7 
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dies aqain ^ /(JOres cein jsn . h . 

,nd,Cat ° '"at vvhen a not ^teiT.T ° n the ^mbli fhe ^9^en t D ' C * ,NS °N, here- 

sample , °- « W fragm enf h . d re Porter gene 

V,n9 00 «9na/ pep ti( , e 
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Cons ^uchon 0 fcDNA/b 

Ltd )- By usino *, !? PUrified b V usinn T Bn9 ' nee ™9 ExpaL efhod described S „ ' f6fer to *MBO 

! ^^«.„ J „;"""~- 

was Seated andaH °' EcoR, h7 3 

a 9arose ge/ el ' 6S - If, 4293 fiflonn 

; c °"ta (n ,ng an Sac , Slte 
LLHES 

os * gef electro^ WaS ^sted with V . m ' nu(e - at 50 °r , 

' H5a strain, a 
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, hnut 50 colonies/pool). 

E* a ™ ,e 2 „• n for signal pep^e , p divide d into 24 P°°^7 ce ,, s by the DEAE- 

■ e ,tP for sense) 
m EcoFU cloning site, toi 

pDb—- P*- B,WB rTrTGAAT GTGGCG 3' 

and 5 - CCATGGCTTTGAA 

■ e rt was determined- 

Sc. were -P^JiU *• ^J^. *«* P^2 'contained ^ ^ found 0 ut 
thatTT3 done codes 
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cpnuence QR . \ Next, pS- 

Example 3 germination of n****^, (marketed from BRL . ^ 

constructed by u f ^° 3 c 6 of the f « » was determ ned ^n ^ ^ c ^ s eq 

signal P^Jseq.lDNo.A. 
represented by seq 
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sequence usr ING 

APPLICANT: 

NA ME: Ono P harm 

STREET- 1.5 nnch " ^ 

5 °oshomachi 3 ^ 

cry. osa^a ch ° n " > 

C0U "RY. Japa „ 

Pos ^coo E(z , P):54I 

^ OF THE WVENT10N; 

° F SEQUENCES: 4 
SEQUENCE NO- 7 

E: ani 'no ac/'d 
TOp OLOGy : /ineaf 
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Met A S P Ala r 

1 * ia Ly 3 val Va . a , 

C ^ Ue ser 5 Le " Ala j 

^ Leu £ T Ue 4 Ma r? % S P - Cys 

, • 50 T »< To Asn ;o Ai * A Sn v al Lys *° 

65 flSn Gin vai " Ue V *i AI a Ar „ T 

GIU L VS Ala Leu , ^ Leu Ly s T 

e 5 ^ eu Asn Lys 75 P XI e Gin 

80 
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SEQUENCE NO. 2 
LENGTH . 267 base pairs 

-TYPE: nucleic acid 
STRA NDEDNESS: single 

TOPOLOGY: linear 
MOLECULE TYPE:cDNAtomRNA 

SEQUENCE: se*. « 2 



15 



20 



.rrCTCTG CATCAGTGAC 60 

* gg tcgtcgc cctcctcgcc c« ccacatcgcc 

atggacgcca aggtcg c ccctgccggt tct TCAGATTG tT 180 

ggtaaaccag ^ - tcctc ^ c caa qtgGATCCAA - 
aga gccaacg tcaagcatc tgcrttGACC cGAA at 
gcacggctga agaacaacaa 

GC . .^^CTTT AAACAAG 
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SEQUENCE NO: 3 
LENGTH: 1797 base pairs 

TYPE: nucleic acid 
STR ANDEDNESS: single 

TOPOLOGY: linear 
MOLECULE TYPE: cDNA to mRNA 
SEQUENCE: seq. 10 »o. 3 
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rT gtpcagctct gcagcctccg 

r. r ArCTCGGTG TCCTCTTGCT cCTG GTGCTG 
~r rrTCTCGGTC CACCli^ ccG TGCTGGC CCiu 

mcc t;;;c »«-~ c 

itc „cg. 0 » c ; gcacogctg „g^« «*»»^ g agcrcw „ 0 

, rrr TTCAGATTGT tA AACAAGTA AO 

— ' MM " CCTG tCCGTGGGAG 

S£ — - ccccc :: :r-c 

^rrrCCT GAACCCTGGC CA^ at ATGGT ACGATATTGC 

AG tggtgggg aggagggcct , ctC cgccat agcatatg 

, ^rCTTTGCCA GCATAAAGAC AC TT „ TA AC TGGGGTTTTT 

ggtcatgct a aggtt ctCGCCCGT g cacaatggag ctt tcCTCATCT , 

*™»" ««««« — ccc MTC 

ct aaggaatt gtattaccct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
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cattttaaaa agcac, tc ,tt JC , TCA< . 

tocc "— — TOG c, cmr 22 r GTATTcAc titgc "'- -c Tra ,„ 

. »«"C«CC AGAGCAGAGT cCGAGG,r CtaGAGAG 

tcgacagatg cc TTCI cc TC ac;:::;; ctccaogkt tci — - n;:: ' s ° 

GTTCAGTGCC AGGGTCGGGA agcC" ; «"™GCA , " 

«"«c™ CGGG TTCCIG ctc J; g C ; t TI CC.GAAGC.G 

;r got --r; r ^ — - - 

""CCCAGA AAACAGAaT GCMMC «TCCTGGAT AATGTGa/ ™ G '"" "« 
GACCTTGGTA A^ G ««««« !». 

gaatatcagt ga IG aC: ;;;: t "" ::r tto i2m 
atgaagccac agtggggatt — ~ c 

TACATTPtta ^ ^^CCA ATCAGAAATr ^> ^TGCC 1380 

tatttgtagt CAattc !C ^tctttggaa gacaa^ ~ -o 

TGATCTTGAG CTACTGCr, G ^CCATAGT AATGCCat "60 

tttccggtgt ca CTTGta ^a mtata TATg a A ; TGCCAGTa ^tatctcta 1620 

° GTGT CAGCCACGGT GTATTTTTrr ^ATAAAT GTATTGTAr. 

T —cac tagcaataaa ATGCTAat CC ACTTGGAA ^ — g TAtc " T ! r TAGC 1680 

gctaattg TTTCatgctg t _ aaaaa -^ Gaca ^ 



SEQUENCE NO. 4 
LENGTH: 1 797 base pairs 
^PE: nucleic acid 

STRANDEDNESS: single 
TOPOLOGY: linear 

ORIGINAL SOURCE 

ORGANISM: Mouse 
CELL LINE: ST 2 
FEATURE 

NAME/KEY; CDS 
LOCATION: 8 2 . 35J 

' D ^T,RCAT,ON METHOD - P 
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NAME/KEY: sig peP* de 
LOCATION: 82 

IDENTIFICATION METHOD: S 

NAME/KEY: mat pepV.de 
LOCATION: 139 . 348 
IDENTIFICATION METHOD: S 

ccTC TCGGTC CACCTCGGTG TCCTC^ 
GACCACTTTC CCTCTCG ^ MG „C 

ecGcecccTC ccgcccacgc c ^ Rsp ftla Ly3 Val 



GT CCAGCTCT GCAGCCTCCG 
Val Ala Val ^ _ lQ 



0 



35 



40 



rr ctc tgc atc ^ G * c GGT 
ctg gtg ctg gcc gcg Asp Gly 

_ -i a A ia Leu Cys 
tfA i Leu Ala Aia x 
Leu vai ^ 

" 5 cgg tic ttc gag agc 
agc tac cga tgc ccc tgc . ^ sec 

rvs pro Cys Arg 
Se r Tyr Atg Cys ^ 

10 ,r CTC AAC ACT CCA 

, C GTC AAG CAT CTG AAA ATC ^ 

, „ n; s Leu Ly^> 
uj*i Lys Hi::> 
Asn vai ^ 0 

25 \*r AAC AAC AG A CAA 

ATT GTT GCA CGG CTG * ^ _ Rcg Gln 

Ile val Ala Arg l*« ,0 

^ TTA AAG TGG A ^ ^ ^ Qlu , yS 

Lys le u i*» *** U * 65 

CCCCCGAGGA 



Lys Pro Val Ser Leu 

5 

CAC ATC GCC AG A GCC 



60 
111 

159 



20*7 



. Tle Ala Arg Ala 
Hxs l ie 



20 



3S 

^rr ATT GAC CCG 
GTG TGC AH 

Tie ASP ? r ° 
val Cys lie 

55 

GCT TTA AAC AAG TAA 

Aia Leu Asn Lys 



255 



303 



351 
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gcacaacagc 
tgcaagggca 

ACTGACTGGG 
CGATATTGCA 
GGGGTTTTTC 
CCTCATCTTC 
GCTTCTCTTT 
TAG AG AG AAA 
GGGCGCTCCT 



60 

ccaaaggact 

GTGGTGGGGA 
GTCATGCTAA 
qCTTATATTC 

taaggaattg 



^ttttaaaaa 

gccctggggc 

ccttccacca 
cgacagatgc 



ttccagtaga 
ggagggcctg 
ggtttgccag 
atccctgccc 

TATTACCCTA 

gcagtgatta 
ctctgggcac 

GAGCAGAGTC 

cttgtcctg 



aaccctggcc 
cataaagaca 

TCGCCCGTGC 

accagttagc 

cttcaagggc 
agttatagac 
cgaggaacgc 

GTC A AC AC A A 



aggctgacat 
aggatggccg 
ctccgccata 
acaatggagc 

TTCATCCCCA 

tgtattcagt 



A 



ggtggctttg 
tgcagggctt 
gatccggcag 



1 0 

CCGTGGGAGA 

gcgggacagc 
gcatatggta 

TTTTATAACT 
TTCTCCTCAT 

ttgctttgga 
cagggagccc 



gtcctgcagg 
agggaggctc 



411 
All 
531 
59 

65 
11 

V 
8 
8 
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to 
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20 



5 



C "TATCCA G TTCAGTGCC 

c c : tagcc - c r crTw - 

tgagattttt cmJT ^""^ cct ttgctit ° * AI0G «=«a«ac ,„ 7] 
Ar=cc TSGftI ZlZl " GMGA " TG Zl GGGCCCITO 

— - *s T t; c — cr;: r G — »»> 

— G MmcAGT ^ ITIC ^ 

TC «oc„„ GI G r™ tw ^«t «^r„ CG »» 

TTCACAATAT „ " " """^ TTTTTATGTT J" """"^ 

^ r TGi - 

"'TOTAOct TTCC CAAC " CT "AGAA ATAT„ "^"t Kll 

a^tgtgacat r:ZZT KKK 

AAAAAA ACjCAATaaaa ^ ^ ' 
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Claims 



^* A process for 

a cfon using a f irsTS a ' n,n9 fhe s ''tes of restr.w ■ nZyme 
& to 70 shown in SEQ in m« x accor d' ng to claim 3 or 4 k • 

' or a fragment 
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6. 

SEQ ID No. 4. 



10 



15 



20 



7. DNA . » - « * ^ttl N „ 2 o, a ,^n, ,«.o, 

capable o. s-civ* to SEQ ID No. ^ 

„ „ „ otoim 7 having tho nucleotide seouence shown ,n SEQ ID No. 3 0 

r a rrsir^-%--- ^.o^insEQ-o. 

348 shown in SEQ ID No. 4. SEQ ID No. 

* , -m 10 having the nucleotide sequence of res.dues 139 to 

11. DNA according to claim 10 having 

4 ' ■ „ n oxo reS s i o n »ec»roo mP ri S i n 9DNA,<xo t oin 9 .oan»o„oo»d, imS 7 t . l 1. 

12 . A^iicanon and expression »e vecto( acc o,din 9 » claim 12. 
Hostcells — « ^ 58 „o.,n 9 ,oc,ai m 13onde, 

A clonal . ,0,^, — , «o a p^de — * - - " - ^ ^ , _ ^ 



30 



35 



40 



45 



50 



55 



15 





EP 0 607 054 A2 



Figure J 



step (I) 



synthesis of 
single-stranded DNA 




AAAA 



oligo dT 



mRNA 
single-stranded DNA 



DNA coding for 
signal peptide 




step (2) 



synthesis of 
double-stranded DNA 




| Enzyme I- po lyA primer 



Enz I 



AAAA f 





fragmentation, fraction 



Ration of Enzyme II 





PCR 



PCR 




Enz I site 



transformation P ,asm 'd 



Enz II site 




gene for mature protein par* 
of a known secretory p rot ein 
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pBR322 Sal I 

on 
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Fi gure j 



hG-CSF 



Ecorj 




Ecorj 



SUbc,0 "'ngin,op SP72 




EcoRy 



Sac/ 




f P a SEcoR ,, ac , 



Sac/ 




Saci 



CSF(E 



COR/. 



Sac/; 
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Figure 4 



hlL-2R(Tac) 



Hind III 





Hind III 

>H — 



CDM8-hTac 




Hind III 

h 




digesting with Hind III 
Hind III 

IZH 




T 



Hind III 



subcloning into pBS Hind III 



Hind III 



EcoRI 



1~~ 
Sad 



Kpnl 




pBS-hTac 



SacI 



digesting with Sacl-Kpnl 



Kpnl 



hTac(A leader) 
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ire 



leader sequence 



transmembrane 



hTac 



5'UT 



ORF 











3'UT 




I 







Sad 



hTac(A leader) 



hG-CSF 




EcoRI 



Sad 



hRARa 




SRa Promoter 



EcoRI 



Sad 



hTac(A leader) 




Kpnl 




pcDL-SRa-hG-CSF-hTac(A leader) (pSGT) 
pcDL-SRa-hRARa-hTac(A leader) (pSRT) 
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hRARa 



PCR primer 




EcoRI 



PCR primer 



pGEM-3 - hRARa 




EcoRI 



PCR 



Sad 



EcoRV 



digesting with EcoRI-SacI 



EcoRI SacI 



subcloning into pBS EcoRI-SacI 



EcoRI 



SacI 




pBS-hRARa(EI-S) 




digesting with EcoRI-SacI 



EcoRI 



SacI 



hRARa(EcoRI-Sad) 
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Figure 7 




Fluorescense 1 
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# 



Figure 8 
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Figure 9 




poly A RNA obtained from ST2 



AAAA 



random primer 



synthesis of single-stranded cDNA 



AAAA 



TTTT 



addition of poly T 



EcoRI - AAAA primer 



EcoRI— AAAA 
- TTTT- 



synthesis of double-stranded cDNA 



EcoRI 



AAAA 



1 



TTTT 



ultrasonication 




EcoRI 



AAAA 



TTTT 



continued to Scheme 10 




fraction of 200-500bp by AGE 

i 

blunting the ends with T4 DNA polymerase 

i 

ligation with SacI adaptor 




fraction of 200-5(X)bp by AGE 
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Figure 10 



continued from Scheme 9 




EcoRI 



NXE 



AAAA 
-TTTT- 




3 25 cycles PCR with NXE 
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A process for constructing a cDNA library 
which has a selectivity for signal peptides, that 
makes it possible to efficiently identify unknown 
and useful polypeptide comprising a signal pep- 
tide A novel polypeptide consisting of 89 amino 
acids (including a signal peptide) produced by a 
stroma cell line, which is useful as an agent for 
preventing or treating, for example, anemia, 
leukopenia or infections and the like, and DNAs 
coding for said polypeptide, have been iden- 
tified using the process of the invention. 
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